Hamstring strains are one of the most common injuries in sport, [1] particularly in field sports such as soccer. [2] Despite ongoing research within injury prevention and management of this condition, there is an increasingly high rate of recurrence of hamstring strains. [1] Some of the questions that need to be considered are: Is this due to ineffective or incomplete rehabilitation? Or is it due to inadequate return-to-play guidelines? A hamstring strain has two main mechanisms of injury. The first mechanism of injury occurs following a forceful eccentric contraction at a high speed, during the late swing phase of the running gait cycle. The second mechanism of injury occurs when the hamstring muscle is stretched beyond its available range of motion or load tolerance. [1, 3] Besides hamstring strains being classified according to the mechanism of injury, they can also be classified into three different grades, depending on the degree of severity of the injury. This gives practitioners information regarding the size of the tear, the amount of pain and potential loss of function. [1, 3] Additionally, they may be described based on the location in the specific hamstring muscle affected. [2] 
Discussion
While studies thus far have proposed various return-to-play criteria following hamstring strains, the validity and reliability of these criteria have not been established. Careful consideration of the current literature [1, 2, 6] has suggested the best return-to-play criteria for athletes post hamstring strains as follows: on examination of the injured player there should be no pain on local palpation or during strength testing, with a maximum of ten percent difference in strength between the injured and uninjured limb. Active and passive hamstring flexibility should demonstrate a less than ten percent difference in range between the injured and uninjured side. There should be no pain during functional performance (such as sportsrelated movements to near maximum intensity/speed compared to pre-injury level) and no pain post functional testing. On-field testing should include repeated sprint ability tests, deceleration drills and single-leg bridging, depending on the specifics of the sport. [1, 6] Longer return-to-play times have been associated with increased pain on the initial examination, increased pain and weakness during mid-and outer-range strength testing, delayed start to rehabilitation, and pain with single-leg bridging. [2] It is important to first identify the potential risk factors for sustaining a hamstring strain. The literature states that the greatest risk factor for a hamstring strain is a previous hamstring strain. [1, 3] The high rate of recurrence could be due to ineffective rehabilitation programmes, returning to sport too soon, or a combination of these and various other modifiable and non-modifiable risk factors. These include increased age, decreased flexibility, muscle imbalances and fatigue. [1, 3] Thus players are sustaining recurrent hamstring strains despite following rehabilitation protocols. Time-loss injuries are burdensome to athletes, their teammates and sporting coaches, with an average of 17 days lost to injury in rugby and 18 days lost to injury in soccer. [3] The psychological impact of sustaining an injury may drive athletes to return-to-play too quickly, in combination with perceived pressure from the team and staff, further increasing their risk of sustaining another injury.
The risk factors discussed above are only a few of those that have been identified exhaustively in the literature. Many other risk factors have been suggested but with less evidence to support their role in predisposing athletes to hamstring strains. These include poor lumbopelvic control/stability, inadequate warm-up, changes in muscle fibre composition following injury, an increased training volume or level of participation, neural tension and race. [1] Despite the effort of rehabilitation programmes to address these risk factors, the rate of recurrent hamstring strains is still high (22%), particularly in the first two months following injury. [4] Two protocols have been developed that have been shown to be effective in reducing the rate of new hamstring strains, as well as the rate of recurrence. These include the L-protocol and the Nordic Hamstring Exercise protocol. The L-protocol, developed by Askling et al. [4] consists of three exercises, namely, the Extender, the Diver and the Glider. The aim of this protocol is to strengthen the hamstring muscles in a lengthened position and on contraction during lengthening (eccentric Background: Hamstring strains are one of the most common injuries in sport. Previous injury has been found to be one of the greatest risk factors associated with recurrent hamstring strains. Although rehabilitation programmes have been developed and implemented to aid safe and efficient return-to-play, the incidence of hamstring injuries has not decreased. Discussion: As hamstring strains most commonly occur during the eccentric phase of muscle action, rehabilitation should focus on eccentric muscle strengthening. The L-protocol and the Nordic Hamstring Exercise protocol strengthen the hamstring muscles eccentrically. They have been found to be effective in decreasing the incidence of new hamstring strains as well as the rate of recurrence. This commentary therefore aims to suggest changes to the return-to-play criteria following hamstring strains to prevent the seemingly unpreventable. Keywords: hamstrings, injury prevention, sports, eccentric movement muscle action). In a study conducted on elite football players, the L-protocol was found to significantly decrease the returnto-play time in comparison to standard rehabilitation programmes, as well as reduce the rate of reinjury. [4] Mechanistically this protocol makes sense, as the two mechanisms of injury occur whilst the hamstring is in a lengthened position and therefore under most tension. This is clearly the weakest point in the range and therefore exercises need to focus on strengthening the hamstrings in this outerrange to prevent injury. This protocol is easy to implement in practice and shows promise in terms of efficacy, and it may therefore be highly beneficial in terms of return-to-play criteria.
The Nordic Hamstring Exercise [5] has been implemented in various sporting populations worldwide. This single exercise protocol, which involves a controlled lowering of the trunk to the floor from a kneeling position, increases the eccentric strength of the hamstring muscle and thereby improving its ability to tolerate high loads while placed under stress. [5] In a study conducted by Peterson et al. the Nordic Hamstring Exercise has been shown to be effective in reducing the rate of overall, new and recurrent hamstring strains in both amateur and professional soccer players. [5] As the injury recurrence rate is high, and a previous injury is a risk factor for recurrent injury, preventative strategies are extremely important. While this exercise may be more difficult to implement in the nonathletic population due to its relative degree of difficulty, it is likely to be an essential exercise in the athletic population due to the high demands placed on the body during competitive sport. No equipment is needed and it can be performed in pairs, making it a great team building exercise.
The successful completion of the L-protocol or the Nordic Hamstring protocol should be included to the return-to-play criteria as evidence shows that these protocols significantly reduce the risk of reinjury. The average return-to-play time following correct execution of the L-protocol is 28 days this protocol should potentially be performed for a minimum of four weeks to be considered successful in its application. [4] The Nordic Hamstring protocol has been found to be effective when performed for a minimum of five weeks (known as the buildup phase) and continued for a further five weeks [5] . Implementing one of these protocols will provide clinicians with stronger outcome measures. However, successful completion of either protocol should be reviewed in conjunction with the clinically based return-to-play criteria. This is also important for physiotherapists to use their clinical reasoning skills to determine if a player is 'fit' to return-to-play.
As evidence-based practitioners, it is necessary to provide the most up-to-date information, treatment and rehabilitation to patients and athletes. Clinicians should not forget the psychological effects of an injury on a player and the setbacks that this may have on their confidence and performance. Psychological readiness should be another key criterion for return-to-play. Anxiety about reinjury may lead to fear avoidance or altered patterns of behaviour, thus it is essential that the player is deemed both psychologically as well as physically fit to return-to-play. [6] Rehabilitation is a holistic approach. It is important that all aspects of rehabilitation are covered in order to return the player to his/her optimal level of functioning. If an athlete is returned to play too soon their risk of reinjury increases, especially in the first two months of competition and training when they are most vulnerable. Delayed rehabilitation may paradoxically also be a risk factor. Early mobilisation and rehabilitation within safe limits should be prioritised, whilst ensuring that the rehabilitation programmes are completed in full. A conscientious decision must be made solely with the best interest of the player in mind despite pressures from outside forces, such as coaches, team managers and the media. Further research is recommended to determine whether these rehabilitation protocols are being implemented correctly, whether players are complying with the full rehabilitation protocols, and if graduated sport-specific return-to-play programmes are being undertaken.
Conclusion
Failure of the hamstring muscles occurs regularly during the eccentric phase of the gait cycle in running or muscle contraction; therefore the focus of rehabilitation programmes should be on eccentric hamstring strengthening. The successful completion of either the L-protocol or the Nordic Hamstring protocol should be considered as a main criterion for return-toplay, in conjunction with the current clinically-based return to sport criteria. As mentioned above, evidence has shown that these protocols significantly reduce the rate of injury and reinjury. Further research is needed to determine both compliance and completion of return-to-play protocols following hamstring injuries.
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